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(54) RECORDING SHEET 

(57)Abstract: 

PURPOSE: To provide a recording sheet having a colorant receiving 
layer capable of obtaining a transparent image sheet by ink recording, 
thermal transfer recording or electrophotographic recording. 
CONSTITUTION: In a recording sheet wherein a transparent colorant 
receiving layer is provided on a transparent support, the colorant 
receiving layer is one having a three-dimensional reticulated structure 
with voids of 50-80%. The three-dimensional reticulated structure is 
formed from fine silica particles 1 with an average primary particle size 
of 10nm or less and a water soluble resin and the wt. ratio of the fine 
silica particles 1 and the water-soluble resin 2 is 1.5:1-10:1. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sheet for record characterized by for this color-material acceptance layer being a layer of the 
three-dimensional network which has 50 - 80% of voidage in the sheet for record with which it comes to prepare 
a transparent color-material acceptance layer on a transparence base material, and forming primary [ an average 
of] particle diameter for this three-dimensional network from a silica particle and water soluble resin 10nm or 
less, and the weight ratio of this silica particle and water soluble resin being in the range of 1.5:1-10:1. 
[Claim 2] The sheet for record according to claim 1 with which the pore which forms the opening of this three- 
dimensional network has the average diameter of 5-30nm. 

[Claim 3] This silica particle is 2 1nm to a front face. Sheet for record according to claim 1 which is the silicic 
anhydride which has the silanol group of 2-3 hits. 

[Claim 4] The sheet for record given in ****** claim 1 formed of connection of the aggregated particle which 
has the particle size this whose three-dimensional network is 10~100nm which the silica particle condensed. 
[Claim 5] The sheet for record according to claim 1 this whose water soluble resin is polyvinyl alcohol. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record sheet recorded using color material. It is related with 
the record sheet for forming a transparency image sheet by ink record, thermal transfer recording, 
electrophotography record, etc. especially. 
[0002] 

[Description of the Prior Art] In recent years, the record approach and equipment which various information 
processing system was developed and fitted each information system are also developed and adopted with rapid 
development of an information industry. It miniaturizes, there is also no noise and the equipment used in such a 
record approach in the thermaHnk-transfer-printing record using the ink record using an ink jet or a plotter and 
melting mold color material, or sublimation mold color material has become a light weight and the thing excellent 
also in operability and maintainability. Furthermore, the equipment used by such record approach is widely used 
from colorization being easy recently. Moreover, colorization progresses also in the conventional 
electrophotography method, and the full color printer and the copying machine have been developed and 
commercialized with high resolution. 

[0003] An ink jet method has three sorts, the approach using the coloring matter solution (water color ink) which 
roughly divides in physical properties and contains water-soluble coloring matter, the approach using the coloring 
matter solution (oily ink) containing oil solubility coloring matter, and the method of carrying out thermofusion of 
the lovy melting point solid wax (wax ink) containing coloring matter, and using it, although various kinds of 
methods are developed. The mainstream is a type which uses water color ink. Anyway, it is the approach of 
making an ink record sheet breathe out a liquefied particle drop, and forming an image. 

[0004] It is the approach (heat-of-fusion imprint) of dividing a thermal-ink-transfer-printing method greatly, and 
it having two sorts of methods, and the 1st method carrying out heat impression of the ink of the thermofusion 
nature by which coating was carried out on the base material from a base material side, making it it carrying out 
melting to the shape of a pattern which carried out heat impression, making a record sheet-ed imprinting, and 
obtaining an image. The 2nd method is the approach (heat-of-sublimation imprint) of carrying out heat 
impression from a base material side like the former, making a sublimation color sublimating to the thermal 
recording ingredient which consists of the resin and the sublimability color of high softening temperature on a 
base material in the shape of [ which carried out heat impression ] a pattern, making a record sheet-ed 
imprinting, and obtaining an image. An electrophotography method has the approach in use of giving an optical * 
pattern to the electrified photoconduction layer, forming an electrostatic latent image, imprinting to a record 
sheet-ed after toner development, and carrying out melting fixing of the toner with heat. 

[0005] On the other hand, it is necessary to use a transparence sheet, and for the following applications, image 
formation of many is carried out as mentioned above using the bright film which prepared the color-material 
acceptance (absorption) layer in the front face, and they create a record sheet For example, the OHP film 
whose opportunity used instead of a slide at a meeting etc. is increasing, the film for a back light display whose 
opportunity used instead of a printing poster or a display board is increasing, the film for mother prints, etc. can 
be mentioned. 

[0006] The bright film by which image formation was carried out by these recording methods requires that color 
material should have pasted the front face of a record sheet-ed firmly in addition to the hue of the image 
obtained, saturation, and lightness, and further, in the case of ink jet record, when obtaining a minute image, 
liquefied ink is absorbed early, and it is required that there is neither ink NIJIMI nor ink ******. In order to solve 
these troubles, various proposals are made from the former. For example, in ink jet record, use of solubility or 
the bloating tendency matter is proposed by use of an absorptivity polymer at JP,55-146786,A, and is proposed 
by the above-mentioned color-material absorption layer at JP,56-80489,A, and many polymer systems (polyvinyl 
alcohol (PVA), a polyvinyl pyrrolidone (PVP), polyethylene oxide (PEO), carboxymethyl cellulose (CMC)) are 
proposed. However, the pass-through effect of the water color ink by the hydrophilic radical or dissociative 
radical of a polymer was used, even when the film was thickened, sufficient ink rate of absorption was not 



obtained, and these had inadequate control of a color mixture blot. 

[0007] Moreover, the approach of carrying out ink absorption by capillarity is proposed by JP,63-22997,B, 
JP,63-56876,B, JP,3-21357,B, JP,3-48867,B, JP,57-14091A JP.60-61286A JP.60-214989A JP.6 1-22983, A, 
and JP,62-227684,A by using a color-material acceptance layer as porous membrane. Although these are 
comparatively high about ink absorptivity, since the aperture of porous membrane is too large according to 
examination of this invention person, it is not suitable for the application as which light is scattered about 
(diffraction scattering, Mie scattering), and the permeability of light is required since optical transparency is low. 
[0008] The method of furthermore using a porosity inorganic pigment for a color-material acceptance layer is 
proposed by JP,55-144172A JP,56-148584,A, JP,56-148585A JP,62-273881 ,A, JP,3-24906,B, JP.60- 
245588A etc. According to examination of this invention person, since the particle size of a pigment is too large, 
light scattering happens, and these cannot be referred to as that sufficient light transmission nature is shown, 
either. Moreover, the approach using various kinds of silica particles whose refractive indexes the approach 
using the non-subtlety particle of a specific refractive index is about 1.45 further at JP,61-53958,B and JP,61- 
60793,B is proposed by JP,55-51583,A (use of a non-colloid silica), JP,56-148583,A (use of a fines silicic acid), 
and JP,61-19389,A (use of colloidal silica). Moreover, the approach of using it, making condense the gaseous- 
phase method silica of 10-30nm of diameters of a primary particle secondarily is proposed by JP,3-56552,B. 
However, in the color-material acceptance layer which used the porosity inorganic pigment as which only such a 
refractive index or particle diameter was specified, it became clear that sufficient transparency is not acquired. 
[0009] The record sheet with which the color-material acceptance layer which has a detailed hole using a 
pseudo-boehmite system particle was formed on the other hand is indicated by JP,2-276670,A and JP,3- 
281383A According to examination of this invention person, although these were good about ink absorptivity, 
since a refractive index was as high as about 1.65, they became clear [ that sufficient transparency is not 
acquired ]. 
[0010] 

[Problem(s) to be Solved by the Invention] Especially this invention person came examination in piles variously, 
in order to obtain the record sheet excellent in the above-mentioned ink absorptivity and transparency. And it 
became clear to be attained by preparing the color-material acceptance layer formed by making altitude 
distribute the amount of the binder for distributing this in the condition of having made it decreasing extremely, 
using the ultrafine particle of a silica on a transparence base material. Moreover, it became clear that the color- 
material acceptance layer obtained by making altitude distribute the ultrafine particle of a silica in this way had 
the three-dimensional network which has the opening which consists of very small pore with high voidage. 
According to such a three-dimensional network, coexistence of the above-mentioned ink absorptivity and 
transparency is enabled. 

[001 1] Therefore, this invention aims at offering the sheet for record which has the color-material acceptance 
layer which can obtain a transparent image sheet by ink record, thermal transfer recording, or 
electrophotography record. Moreover, transparency of this invention is high and it aims at offering the sheet for 
record excellent in the hue, saturation, and lightness of the obtained image. Furthermore, this invention absorbs 
liquefied ink quickly and aims at offering the high sheet for record of transparency suitable for the ink record 
which can obtain a minute image without ink NIJIMI or ink ******. Moreover, this invention aims at offering the 
high sheet for record of the transparency which color material pasted the front face of a record sheet-ed firmly 
in thermal transfer recording, and was excellent in toner adhesion and embossing-proof nature in 
electrophotography record. 
[0012] 

[Means for Solving the Problem] In the sheet for record with which it comes to prepare a color-material 
acceptance layer with the above-mentioned purpose transparent on a transparence base material A color- 
material acceptance layer is a layer of the three-dimensional network which has 50 - 80% of voidage. And the 
three-dimensional network can attain with the sheet for record characterized by forming primary [ an average 
of ] particle diameter from a silica particle and water soluble resin 10nm or less, and the weight ratio of a silica 
particle and water soluble resin being in the range of 1.5:1-10:1. 

[0013] The desirable mode of the sheet for record of above-mentioned this invention is as follows. 

1) The above-mentioned sheet for record with which the pore which forms the opening of a three-dimensional 
network has the average diameter (average pore size) of 5~30nm. 

2) The above-mentioned sheet for record with which the pore which forms the opening of a three-dimensional 
network has the pore capacity of 0.5 - 0.9 ml/g. 

3) The above-mentioned sheet for record whose silica particle is a silicic anhydride. 

4) A silica particle is 2 1 nm to a front face. The above-mentioned sheet for record which has the silanol group of 
2-3 hits. 

5) The above-mentioned sheet for record with which a three-dimensional network consists of a chain formed of 
connection of the aggregated particle which has the particle size which is 10-100nm which the silica particle 



condensed. 

6) The above-mentioned sheet for record whose water soluble resin is polyvinyl alcohol. 

7) The above-mentioned sheet for record with which a color-material acceptance layer has the specific surface 
area of 100-250m2 / g. 

8) The above-mentioned sheet for record with which a color-material acceptance layer has 70% or more of light 
transmission. 

9) The above-mentioned sheet for record for ink jet record whose thickness of a color-material acceptance 
layer is 10-50 micrometers. 

10) The object for electrophotography or the sheet for the above-mentioned record for thermal recording whose 
thickness of a color-material acceptance layer is 0.1-10 micrometers. 

[0014] As mentioned above, in the case of water color ink, there are an approach of preparing the absorptivity 
polymer which has a hydrophilic radical and a dissociative polar group in a color-material acceptance layer, and 
the approach of making a color-material acceptance layer a vesicular structure as an ink absorber style in ink 
record from the former. Although excelled in the point with few [ ink absorptivity is high and ] color mixture 
blots, since it is porosity and light transmission nature decreases according to light scattering, the direction of 
the vesicular structure by capillarity is not suitable for the OHP film, the back light display, and the film for 
mother prints which are used with a transparency mold. In order to raise this light transmission nature and to 
consider as the structure where voidage is high, moreover, the specific silica of this invention which is the 
ultrafine particle of a very small particle size which has a refractive index before and behind 1.5 is distributed in 
dispersion liquid with a small amount of binder resin, and by carrying out spreading desiccation, the color- 
material acceptance layer in which the three-dimensional network which consists of an aggregated particle of 
this ultrafine particle was formed can be prepared on a transparence base material, and, thereby, can be 
attained. 

[0015] That is, the sheet for record of this invention has the basic configuration which consists of a 
transparence base material and a transparent color-material acceptance layer formed on the base material. The 
color-material acceptance layer of this invention is a layer of the three-dimensional network which has 50 - 80% 
of voidage, and a three-dimensional network can be acquired, when the weight ratio of a silica particle and water 
soluble resin uses a silica particle and water soluble resin 10nm or less in 1.5:1-10:1 and primary [ an average 
of ] particle diameter forms. 

[0016] The mimetic diagram showing the particulate structure (three-dimensional network) of the silica which 
forms the color-material acceptance layer of this invention is shown in drawing 1 . Moreover, the scanning 
electron microscope photograph of the particulate structure of the silica of drawing 2 and a cross section is 
shown for the scanning electron microscope photograph of the particulate structure of the silica of the color- 
material acceptance layer front face in drawing 3 . While the aggregated particle 1 to which the silica particle 
covered with water soluble resin 2 condensed the front face forms in drawing 1 the pore 3 which constitutes an 
opening, the three-dimensional network which connected mutually and was formed is shown. Moreover, drawing 
2 and drawing 3 are the photographs taken by one 100,000 times the scale factor of this through the scanning 
electron microscope in the particulate structure of the silica seen in the front face and cross section of a color- 
material acceptance layer. It turns out that the mimetic diagram of drawing 1 and the three-dimensional network 
which corresponded mostly exist in the front face of a color-material acceptance layer, and the interior. 
[0017] And a refractive index is 1.45. the silica particle which forms an aggregated particle 1 — the first [ an 
average of] particle diameter — 10nm or less (preferably 3-1 Onm) — Using this silica particle and by making it 
distribute using water soluble resin in the amount of the above-mentioned range Since the three-dimension 
network structure which makes the aggregated particle of a particle a chain unit is formed and micropore is 
formed in the gap of this network, voidage is very high and the porosity membrane structure of light transmission 
nature is acquired. Generally, the surface area per weight (specific surface area) becomes large, and the effect 
of the particle interaction by the surface characteristic becomes strong as particle diameter becomes small. In 
the sol liquid which distributed the ultrafine particle to altitude in dispersion liquid for this reason, when particles 
collide in dispersion liquid, the probability for particles to adhere by a surface electrical property and hydrogen 
bond becomes high, that is, the so-called flocculation with few points of contact of particles (flocculation 
condition) arises, it becomes the three-dimensions network structure which this connected further, and wet gel 
arises. If this is dried and dispersion liquid evaporate, in three-dimensions network (reticulated) structure, a 
detailed opening will be generated and porosity xerogel will generate. If it interprets in a wide sense, it will be 
application of the method called sol gel process, and, as for this, formation of the color-material acceptance 
layer of this invention will also use this, the case where formation of an opening detailed in this three-dimensions 
network structure is so remarkable that a particle becomes small, and the first [ an average of ] particle 
diameter uses a silica particle (and the amount of above-mentioned within the limits — water soluble resin — 
combining) 10nm or less especially like this invention — 30nm or less of pore size with little light scattering — 
and transparence porous membrane with large voidage can be formed. 



[0018] In particles, for an adhesion and cone reason, the first [ an average of ] particle diameter can form the 
structure where voidage is large, as mentioned above by the hydrogen bond according [ a silica particle ] to a 
surface silanol group in the case of 10nm or less (preferably 3-1 Onm). A silica particle is divided roughly into a 
wet method and dry process according to a manufacturing method. The method of a wet method of the 
acidolysis of a silicate generating active silica, carrying out the polymerization of this moderately, carrying out 
flocking settling, and obtaining a water silica is in use. One dry-process silica has a method in use of obtaining an 
anhydrous silica by the approach (arc process) of carrying out heating hydride generation of the approach (flame 
hydrolysis), silica sand, and corks by elevated-temperature gaseous-phase hydrolysis of silicon halide with an 
arc in an electric furnace, and oxidizing this with air. In the case of a silicic anhydride (anhydrous silica), 
especially voidage is easy to form the high three-dimensional structure and is desirable [ a silica ] although 
these water silicas and an anhydrous silica show the property from which there was the difference of the 
consistency of a surface silanol group, the existence of a hole, etc., and it differed. This reason is 2 5-8 
pieces/nm, when the consistency of a surface silanol group is a water silica, although it is not clear. Mostly, 
when it is easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 pieces/nm. 
Since it is few, it is presumed that it becomes **** flocculation (FUROKYU rate) and voidage becomes high 
structure. 

[0019] As for the above-mentioned three-dimensional network, it is desirable to be formed of connection of the 
aggregated particle which has the particle size which is 10-100nm which the silica particle condensed, and it is 
desirable. [ of further 20-50nm ] Moreover, as for 50 - 80% of voidage of a three-dimensional network, it is 
desirable that it is 56 - 80%, as for the pore which forms the opening, it is desirable to have the average 
diameter (average pore size) of 5-30nm, and its 10-20nm is especially desirable. The capacity (pore capacity) of 
pore has desirable 0.5 - 0.9 ml/g, and further 0.6 - its 0.9 ml/g are desirable. Furthermore, the specific surface 
area of a color-material acceptance layer has the desirable range of 100-250m2 / g, and its 120-200m2 / g are 
especially desirable. Moreover, 70% or more of the light transmission of a color-material acceptance layer is 
desirable. 

[0020] The following ingredient may be used in the range which does not spoil the purpose of this invention 
other than a silica particle. What has a refractive index in 1.40-1.60 from the point of not reducing transparency, 
as a particle used is desirable, for example, can mention colloidal silica, a calcium silicate, a zeolite, a kaolinite, 
halloysite, a muscovite, talc, a calcium carbonate, a calcium sulfate, etc. 

[0021] In this invention, in order to make easy formation of the three-dimensions style which is a color-material 
acceptance layer (film) and to raise the film reinforcement, and in order to prevent the cracking crack of the film 
at the time of desiccation, water soluble resin is used as a binder with a silica particle. The ratio (PB ratio: 
weight of the silica particle to the weight 1 of water soluble resin) of this silica particle and water soluble resin 
has big effect also on membrane structure. If PB ratio becomes large, voidage, pore volume, and surface area 
(per unit weight) will become large. When 10 is exceeded, there is no effectiveness over film reinforcement and 
the cracking crack at the time of desiccation, less than by 1.5, an opening is closed by resin, voidage decreases 
and ink absorptivity ability falls. For this reason, the range of 1.5-10 is suitable for PB ratio. In order to acquire 
high-speed ink absorptivity with an ink jet printer, as for especially PB ratio, two or more are desirable [ to touch 
directly by hand like especially an OHP film, it is necessary to obtain sufficient film reinforcement, as for 
especially PB ratio, five or less are desirable, and ], therefore the range of 2-5 is still more suitable for PB ratio. 
[0022] For example, when the first [ an average of] above particle diameter distributed completely [ PB ratio / 
2-5 ] in a water solution an anhydrous silica and water soluble resin 10nm or less and carries out spreading 
desiccation, The three-dimensional network which makes the aggregated particle of a silica particle a chain unit 
is formed, average pore is 30nm or less, and voidage is 50% or more and the pore specific volume of 0.5ml/g. 
Specific surface area can form easily the porous membrane (color-material acceptance layer) of the 
translucency more than 100m2/g above. 

[0023] As an example of water soluble resin, as resin which has hydroxyl as a hydrophilic structural unit polyvinyl 
alcohol (PVA) and cellulose system resin (methyl cellulose (MC) — ) Ethyl cellulose (EC), hydroxyethyl cellulose 
(HEC), A carboxymethyl cellulose (CMC) etc. chitins and starch as resin which has; ether linkage Polyethylene 
oxide (PEO), Polyacrylamide (PAAM) and a polyvinyl pyrrolidone (PVP) can be mentioned as resin which has;, an 
amide group, and amide association for polypropylene oxide (PPO), a polyethylene glycol (PEG), and polyvinyl 
ether (PVE). Moreover, the poly allylamine (PAA) which has the polystyrene sulfonate salt which has; sulfone 
radical for the polyacrylate which has a carboxyl group as a dissociative radical, maleic resin, alginate, and 
gelatin, the amino group, an imino group, the 3rd amine, and the 4th ammonium salt, polyethyleneimine (PEI), an 
epoxidation polyamide (EPAm), polyvinyl pyridine, and gelatin can be mentioned. The class of resin combined with 
a silica particle from a viewpoint of transparency is important, and when it is an anhydrous silica, PVA is 
[ whenever / PVA, especially low saponification / (70 - 90% whenever / saponification / it is desirable) ] suitable 
in respect of light transmission nature. Although PVA has a hydroxyl group in a structural unit, this hydroxyl 
group and the silanol group of a silica particle front face form hydrogen bond, and it is considered with making 



.easy to form the three-dimensional network which makes the aggregated particle of a silica particle a chain unit. 
It is thought that the color-material acceptance layer of the structure where voidage is high is obtained by this. 
Thus, not only the minute record which absorbs ink quickly by capillarity and has neither ink NIJIMl nor ink 
****** is possible, but the obtained color-material acceptance layer can paste up firmly the color material in 
thermal recording, and the toner in electrophotography record in ink jet record. This reason is because color 
material etc. is firmly fixed according to the geometrical anchor effect to which color material and a toner go 
underwater in the pore of a porous layer, and originate in a three-dimensional network as that result Moreover, 
since there are many rates of a non-subtlety particle, there is the description that thermal resistance is high and 
the embossing-proof nature in electrophotography record is also high. 

[0024] In ink jet record, the thickness of a color-material acceptance layer needs to have the absorption 
capacity which absorbs all drops, and it is necessary to determine this in connection with the voidage of a paint 
film. For example, the amount of ink 8nl/mm2 By the case, if voidage is 60%, film about 15 micrometers or more 
is needed. In in ink jet record, the range of 10-50 micrometers is desirable. Since color material or a toner is 
adsorbed on a front face, in the case of thermal ink transfer printing or an electrophotography method, a thin 
film is enough, and it is desirable. [ of 0.1-10 micrometers ] 

[0025] A single material is sufficient as the silica particle and water soluble resin which mainly constitute this 
color-material acceptance layer, respectively, and the mixed stock of two or more materials is sufficient as 
them, moreover, the color-material acceptance layer may contain acid alkali as various kinds of mineral and a PH 
regulator, in order are alike other than this and to raise the dispersibility of a particle, although it mainly consists 
of a silica particle and water soluble resin. Moreover, various kinds of surfactants for the purpose which raises 
spreading fitness and surface quality may be used. In order to control surface frictional electrification and 
exfoliation electrification, or in order to adjust surface electric resistance in a xerography, the metallic-oxide 
particle with a surfactant with ion conductivity or electronic conductivity may be included. Moreover, a mordant 
may be used in order to fix coloring matter in ink record and to raise a water resisting property. Moreover, 
various kinds of mat agents for the purpose which reduces a surface friction property may be included. 
Moreover, various kinds of antioxidants for the purpose which controls degradation of color material, and an 
ultraviolet ray absorbent may be included. 

[0026] Moreover, between a color-material acceptance layer and a transparence base material, an adhesive 
property may be raised or undercoat may be prepared for the purpose of adjusting electric resistance. 
Furthermore, a color-material acceptance layer may be prepared in both sides, in order to prepare in one side of 
a transparence base material and to control curl etc. Moreover, an antireflection film may be prepared in order 
to raise light transmission nature to the opposite side, when preparing a color-material acceptance layer only in 
one side. For the refractive index (nr) of this antireflection film, the refractive index of a transparence base 
material is ns. It is desirable that the case of near and its thickness is close to lambda/4n to ns 1/2 (however, 
lambda is the wavelength of the OHP lamp to be used). 

[0027] The film which can be used as the above-mentioned transparence base material is transparent, and if it is 
an ingredient which has the property to bear the radiant heat when being used on OHP or a back light display, it 
can be used. As the ingredient, polysulfone, polyphenylene oxide, polyimide, a polycarbonate, a polyamide, etc. 
can be mentioned to cellulose ester, such as polyester; nitrocelluloses, such as polyethylene phthalate, cellulose 
acetate, and cellulose acetate butylate, and a pan. In these, polyethylene phthalate is desirable. Its thickness of 
a film is easy to deal with a 50-200-micrometer thing and is desirable although there is especially no limit. 
Moreover, a base material film may use what performed corona discharge treatment, flame treatment, and UV 
irradiation processing. 

[0028] A color-material acceptance layer can be prepared, for example on a transparence base material as 
follows. The coating liquid for color-material acceptance stratification the silica particle of 10nm or less of 
diameters of an average primary particle underwater — adding (an example, 10 - 15 % of the weight) — a high- 
speed rotation wet colloid mill (an example — ) After carrying out distribution for 20 minutes (preferably for 10 - 
30 minutes) on condition that high-speed rotation of 10000rpm (preferably 5000 - 20000rpm), using a KUREA 
mix (M Technique Co., Ltd. make), A polyvinyl alcohol water solution (it is set to PVA of about 1/3 weight of an 
example and a silica like) can be added, and it can distribute on the still more nearly same conditions as the 
above, and can obtain by subsequently to 4-5 adjusting pH. Thus, the obtained coating liquid is a homogeneity 
sol and can obtain the color-material acceptance layer which has the three-dimensional network of this 
invention by forming this on a transparence base material by the following method of application. That is, the 
water which is a solvent is evaporated by drying, after applying the coating liquid of the above-mentioned 
homogeneity sol on a base material. When the spreading film reaches gelation concentration by this evaporation, 
wet gel is formed, when desiccation advances further, porosity xerogel is formed and the color-material 
acceptance layer of this invention can be obtained. 

[0029] Formation of the above-mentioned color-material acceptance layer can carry out the coating liquid which 
added the antistatic agent etc. to for example, the above-mentioned coating liquid further by request, and was 



. obtained spreading and by carrying out stoving on the above-mentioned bright film. Spreading can be performed 
by the well-known methods of application, such as for example, the Ayr doctor coating machine, a bread coating 
machine, a rod coating machine, a knife coating machine, a squeeze coating machine, a reverse roll coater, and a 
bar coating machine, desiccation — hot air drying equipment — comparatively — low temperature — ( — 
preferably, after drying for 0.5 - 3 minutes by 50 - 90 degree-C(3-8m [/second ] wind speed)), it is desirable 
from the point of the crack prevention at the time of desiccation of a color-material acceptance layer when 
especially thickness is thick to dry further comparatively at an elevated temperature (preferably 120-180 
degrees C for 5 - 20 minutes). Moreover, it is possible by letting between roll nips pass under heating and 
pressurization after spreading and desiccation (for example, a supercalender) and by gloss calender etc. to raise 
surface smooth nature, transparency, and paint film reinforcement However, decline in voidage needs to perform 
such processing by setting up few conditions in order to reduce voidage (namely, in order for ink absorptivity to 
fall). 
[0030] 
[Example] 
[0031] [Example 1] 

(1) The presentation of the coating liquid for color-material acceptance stratification (all the values of the 
weight section which shows the loadings of all the following coating liquid express solid content or a nonvolatile 
matter) 

** Dry type silica particle (primary [ an average of] particle diameter: 7nm; 10 weight section refractive index : 

1.45; surface silanol group : 2 - 3-/nm2;) 

Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500; 3.3 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** Ion exchange water The silica particle of 136.0 weight sections ** is added in the ion exchange water (73.3 
weight sections) of **. A high-speed rotation wet colloid mill (KUREA mix (M Technique Co., Ltd. make)) is used. 
After making it distribute for 20 minutes on condition that 10000rpm, the polyvinyl alcohol water solution (what 
was dissolved in the remainder 62.7 weight section of ion exchange water) was added, it distributed on the 
further still more nearly same conditions as the above, subsequently to 4-5 pH was adjusted, and the coating 
liquid for color-material acceptance stratification was obtained. 

[0032] (2) After having carried out corona discharge treatment of the polyethylene terephthalate front face 
where the thickness of 100 micrometers carried out biaxial stretching of the coating liquid of spreading 
using and applying the air knife coater to the front face and drying for 1 minute at 70 degrees C (5m [/second ] 
wind speed) with hot air drying equipment, it dried for 10 minutes at 150 more degrees C. Thereby, desiccation 
thickness formed the color-material acceptance layer which is 30 micrometers. This obtained the sheet for 
record for ink jets. The scanning electron microscope photograph (100000 times) of the front face of the 
obtained color-material acceptance layer and a cross section is shown in drawing 2 and drawing 3 , respectively. 
These photographs show that the obtained color-material acceptance layer has a three-dimensional network. 
[0033] It sets in the [example 1 of comparison] example 1, and is a dry type silica particle (the sheet for record 
for ink jets was produced like the example 1 except having used refractive-index 1.45;MOX-80 (product made 
from Japanese Aerosil).) with a primary [ an average of ] particle diameter of 30nm instead of a dry type silica 
particle with a primary [ an average of] particle diameter of 7nm. 

[0034] It sets in the [example 2 of comparison] example 1, and is an alumina particle (the sheet for record for ink 
jets was produced like the example 1 except having used refractive-index 1.75;Aluminium Oxide C (product made 
from Japanese Aerosil).) with a primary [ an average of ] particle diameter of 1 3nm instead of a dry type silica 
particle with a primary [ an average of ] particle diameter of 7nm. 

[0035] In the [example 3 of comparison] example 1, the sheet for record for ink jets was produced like the 
example 1 except having changed the presentation of the coating liquid for color-material acceptance 
stratification into the following presentation. 

** Dry type silica particle (primary [ an average of ] particle diameter: 7nm; 6.65 weight section refractive index : 
1.45; surface silanol group : 2~3-piece/nm2;) 
Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500;6.65 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** lon-exchange-water 86.7 weight section [0036] About the sheet for record for ink jets obtained above, the 
ink jet fitness was evaluated by the following measuring methods. 

(1) With the ink rate-of-absorption ink jet printer (PIXEL JET; product made from Canon), the contact press of 
the paper was carried out immediately after solid printing of the red to the sheet for record, yellow, blue, and 
black (after about 10 seconds), and it judged as follows by the existence of the imprint to the paper of ink. 
AA: Ink was not imprinted by paper. 



,CC: Ink was imprinted by paper. 

(2) it can set using the same printer as the ink color mixture blot above on the red and yellow which were 
printed by the sheet for record, blue, and a black solid printing section boundary — it oozed out and judged with 
extent. 

AA: It oozes and was poor. 

BB: It oozed and ** was accepted for a while. 

CC: It oozed out, and it became in ** and accepted. 

(3) The diameter of the dot printed by the sheet for record of black ink was measured under the microscope 
using the same printer as the diameter above of a dot. 

(4) The red and yellow which were printed by the sheet for record, blue, and the black solid printing section were 
measured with the optical-density plan (product made from X-Rite310 TR;X-Rite) using the same printer as the 
depth-of-shade above. The result of the above-mentioned evaluation is shown in the following table 1. 

[0037] 
[Table 1] 

Table 1 Ink Ink Dot Color ** Whenever Absorption Color mixture 

Diameter Yellow Blue Red Black Rate It spreads, (micrometer) 

Example 1 AA AA 101 1.50 1.28 1.48 1.69 

Example 1 of a comparison AA AA 108 1.42 1.21 1.40 Example 2 of 1.66 comparisons AA AA 

107 1.46 1.26 1.41 Example 3 of 1.67 comparisons CC BB 122 1.38 1.11 1.40 1.59 

[0038] About the sheet for record for ink jets obtained above, the physical property was evaluated 

by the following measuring methods. 

(5) Parallel ray permeability was measured using the parallel ray permeability hazemeter (HGM-2DP; Suga Test 
Instruments Co., Ltd. make). 

(6) They calculated the average by having measured average pore size, (7) voidage, (8) pore specific volume, and 

(9) specific surface area using the mercury porosimeter (pore sizer 9320-PC2; Shimadzu Corp. make), and 
having acquired each distribution. 

(10) it asked by observing the secondary particle-size profit **** color-material acceptance layer of a silica 
particle with a scanning electron microscope. The result of the above-mentioned evaluation is shown in the 
following table 2. 

[0039] 
[Table 2] 

Table 2 Permeability Pore size Voidage Pore specific volume Specific 

surface area Secondary particle size (%) (nm) (% (V/V)) (ml/g) (m2/g) (nm) 

An example 1 81.3 15 61 0.77 162 40 

The example 1 of a comparison 62.0 35 43 0.45 83 140 The example 2 of a comparison 40.2 21 51 

0.52 103 110 Example 3 of a comparison 68.3 1232 0.38 114 40 

[0040] [Example 2] 

(1 ) The presentation of the coating liquid for color-material acceptance stratification (all the values of the 
weight section which shows the loadings of all the following coating liquid express solid content or a nonvolatile 
matter) 

** Dry type silica particle (primary [ an average of ] particle diameter 7nm; 1 weight section refractive index : 

1.45; surface silanol group : 2 - 3-/nm2;) 

Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500 0.33 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** Ion exchange water The silica particle of 147.97 weight sections ** is added in the ion exchange water (the 
great portion of 82.3 weight sections) of **. A high-speed rotation wet colloid mill (KUREA mix (M Technique 
Co., Ltd. make)) is used. After making it distribute for 20 minutes on condition that 10000rpm, the polyvinyl 
alcohol water solution (what was dissolved in the remainder 65.67 weight section of ion exchange water) was 
added, it distributed on the further still more nearly same conditions as the above, subsequently to 4-5 pH was 
adjusted, and the coating liquid for color-material acceptance stratification was obtained. 

[0041] (2) Corona discharge treatment of the polyethylene terephthalate front face where the thickness of 100 
micrometers carried out biaxial stretching of the coating liquid of spreading ****** was carried out #12 bar air 
knife coater was used and applied to the front face, and it dried for 10 minutes at 100 degrees C with hot air 
drying equipment. Thereby, desiccation thickness formed the color-material acceptance layer which is 0.5 
micrometers. This obtained the sheet for record for electrophotography. When the obtained color-material 
acceptance layer was observed with the scanning electron microscope (100000 times), it was admitted that a 
color-material acceptance layer had a three-dimensional network. 

[0042] It sets in the [example 4 of comparison] example 1, and is a dry type silica particle (the sheet for record 



for electrophotography was produced like the example 1 except having used refractive-index 1.45;MOX-80 
(product made from Japanese Aerosil).) with a primary [ an average of ] particle diameter of 30nm instead of a 
dry type silica particle with a primary [ an average of ] particle diameter of 7nm. 

[0043] It sets in the [example 5 of comparison] example 1, and is an alumina particle (the sheet for record for 

electrophotography was produced like the example 1 except having used refractive-index 1.75; Aluminium Oxide 

C (product made from Japanese Aerosil).) with a primary [ an average of] particle diameter of 13nm instead of a 

dry type silica particle with a primary [ an average of ] particle diameter of 7nm. 

[0044] Thus, the following approach estimated the property for the obtained film for record for 

electrophotography. 

11) The toner adhesion electrophotography copying machine (VIVACE-120; Fuji Xerox make) copied, the whole 
surface carried out the Scotch tape friction test of the part (black solid part) of an image about the obtained 
copy film, the optical density of the toner image before and behind Scotch tape exfoliation was measured with 
the optical-density plan (X-Rite310TR, product made from X-Rite), and the bottom type estimated toner 
adhesion. 

x 1 0 0 {%) 

[0045] 12) The same electrophotography copying machine as the embossing-proof nature above copied the 
image, the concavo-convex nonuniformity (if irregularity becomes large, the fall of smooth nature will be brought 
about) existence of a film was visually observed about the obtained copy film, and embossing-proof nature was 
evaluated as follows. 

AA: There was no concavo-convex nonuniformity of copy film **. 

CC: There is concavo-convex nonuniformity of copy film **, and smooth nature was falling. 
[0046] 13) The same electrophotography copying machine as the toner imprint concentration above copied the 
image, and the optical density of the black solid part of the obtained copy film was measured with the optical- 
density plan (X-Rite310TR, product made from X-Rite). Moreover, it measured also about the physical property 
of aforementioned (5) - (10). The above-mentioned measurement result ((5) - (10) and (1 1) - (13)) is shown in 
the following table 3. 
[0047] 
[Table 3] 

Table 3 Adhesive property En-proof Imprint Permeability Pore size 

Voidage Pore Ratio table Secondary Boss nature Concentration Specific volume Area Particle size (%) (%), (nm) 

0 [ %(V/V) (ml/g) (m2/g) (nm) ] Example 283AA 1.14 87 15 60 0.77 

162 40 Example 4 of a comparison 69 AA 1.1 1 82 35 43 0.45 83140 

Example of comparison 573 AA 1.12 87 21 51 0.52 103 110 [0048] 

[Effect of the Invention] The sheet for record of this invention is a sheet for transparence record which the 
minute image which absorbs liquefied ink early in ink record, and has neither an ink blot nor ink ****** was 
obtained, and color material pasted the front face of a record sheet-ed firmly in thermal transfer recording, and 
was excellent in toner adhesion and embossing-proof nature in electrophotography record. The sheet for record 
of this invention has a refractive index near 1.5 from which high transparency is easy to be acquired, dispersion 
reinforcement distributes the specific silica of the ultrafine particle of a small very small particle size in 
dispersion liquid with a small amount of binder resin at altitude, it is carrying out spreading desiccation and the 
color-material acceptance layer in which the three-dimensional network which has the minute pore which 
consists of an aggregated particle of this ultrafine particle was formed is prepared on a transparence base 
material. Therefore, this color-material acceptance layer has the high voidage which is the layer of the three- 
dimensional network which has minute pore. That is, since minute pore is formed of the three-dimensional 
network formed by connection of the aggregated particle of the silica particle of the refractive index near 1.5, 
transparency with it is shown. [ there is little light scattering and high ] Moreover, with high voidage, the 
adhesive property of color material or a toner improves in the absorptivity of ink, blot prevention, and thermal 
transfer recording and electrophotography record. From the reason for the above, it can be said that the sheet 
for record of this invention is a transparent sheet for record suitable for the various record approaches. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the record sheet recorded using color material. It is related with 
the record sheet for forming a transparency image sheet by ink record, thermal transfer recording, 
electrophotography record, etc. especially. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the record approach and equipment which various information 
processing system was developed and fitted each information system are also developed and adopted with rapid 
development of an information industry. It miniaturizes, there is also no noise and the equipment used in such a 
record approach in the thermal-ink-transfer-printing record using the ink record using an ink jet or a plotter and 
melting mold color material, or sublimation mold color material has become a light weight and the thing excellent 
also in operability and maintainability. Furthermore, the equipment used by such record approach is widely used 
from colorization being easy recently. Moreover, colorization progresses also in the conventional 
electrophotography method, and the full color printer and the copying machine have been developed and 
commercialized with high resolution. 

[0003] An ink jet method has three sorts, the approach using the coloring matter solution (water color ink) which 
roughly divides in physical properties and contains water-soluble coloring matter, the approach using the coloring 
matter solution (oily ink) containing oil solubility coloring matter, and the method of carrying out thermofusion of 
the low melting point solid wax (wax ink) containing coloring matter, and using it, although various kinds of 
methods are developed. The mainstream is a type which uses water color ink. Anyway, it is the approach of 
making an ink record sheet breathe out a liquefied particle drop, and forming an image. 

[0004] A thermal-ink-transfer-printing method is divided greatly, and has two sorts of methods, and the 1st 
method is the approach (heat-ofHxision imprint) of carrying out heat impression of the ink of the thermofusion 
nature by which coating was carried out on the base material from a base material side, carrying out melting to 
the shape of a pattern which carried out heat impression, making a record sheet-ed imprinting, and obtaining an 
image. The 2nd method is the approach (heat-of-sublimation imprint) of carrying out heat impression from a 
base material side like the former, making a sublimation color sublimating to the thermal recording ingredient 
which consists of the resin and the sublimability color of high softening temperature on a base material in the 
shape of [ which carried out heat impression ] a pattern, making a record sheet-ed imprinting, and obtaining an 
image. An electrophotography method has the approach in use of giving an optical pattern to the electrified 
photoconduction layer, forming an electrostatic latent image, imprinting to a record sheet-ed after toner 
development, and carrying out melting fixing of the toner with heat. 

[0005] On the other hand, it is necessary to use a transparence sheet, and for the following applications, image 
formation of many is carried out as mentioned above using the bright film which prepared the color-material 
acceptance (absorption) layer in the front face, and they create a record sheet. For example, the OHP film 
whose opportunity used instead of a slide at a meeting etc. is increasing, the film for a back light display whose 
opportunity used instead of a printing poster or a display board is increasing, the film for mother prints, etc. can 
be mentioned. 

[0006] The bright film by which image formation was carried out by these recording methods requires that color 
material should have pasted the front face of a record sheet-ed firmly in addition to the hue of the image 
obtained, saturation, and lightness, and further, in the case of ink jet record, when obtaining a minute image, 
liquefied ink is absorbed early, and it is required that there is neither ink NIJIMI nor ink ******. In order to solve 
these troubles, various proposals are made from the former. For example, in ink jet record, use of solubility or 
the bloating tendency matter is proposed by use of an absorptivity polymer at JP,55-146786,A, and is proposed 
by the above-mentioned color-material absorption layer at JP,56-80489,A, and many polymer systems (polyvinyl 
alcohol (PVA), a polyvinyl pyrrolidone (PVP), polyethylene oxide (PEO), carboxymethyl cellulose (CMC)) are 
proposed. However, the pass-through effect of the water color ink by the hydrophilic radical or dissociative 
radical of a polymer was used, even when the film was thickened, sufficient ink rate of absorption was not 
obtained, and these had inadequate control of a color mixture blot. 

[0007] Moreover, the approach of carrying out ink absorption by capillarity is proposed by JP,63-22997,B, 
JP,63-56876,B, JP,3-21357,B, JP,3-48867,B, JP,57-14091,A, JP,60-61286,A, JP,60-214989,A, JP,61-22983,A, 
and JP,62~227684,A by using a color-material acceptance layer as porous membrane. Although these are 
comparatively high about ink absorptivity, since the aperture of porous membrane is too large according to 
examination of this invention person, it is not suitable for the application as which light is scattered about 



(diffraction scattering, Mie scattering), and the permeability of light is required since optical transparency is low. 
[0008] The method of furthermore using a porosity inorganic pigment for a color-material acceptance layer is 
proposed by JP,55-144172,A, JP,56-148584,A, JP,56-148585,A, JP,62-273881,A, JP,3-24906,B, JP.60- 
245588A etc. According to examination of this invention person, since the particle size of a pigment is too large, 
light scattering happens, and these cannot be referred to as that sufficient light transmission nature is shown, 
either. Moreover, the approach using various kinds of silica particles whose refractive indexes the approach 
using the non-subtlety particle of a specific refractive index is about 1.45 further at JP,61-53958,B and JP,61- 
60793,B is proposed by JP,55-51583,A (use of a non-colloid silica), JP,56-148583,A (use of a fines silicic acid), 
and JP,61-19389,A (use of colloidal silica). Moreover, the approach of using it, making condense the gaseous- 
phase method silica of 10-30nm of diameters of a primary particle secondarily is proposed by JP,3-56552,B. 
However, in the color-material acceptance layer which used the porosity inorganic pigment as which only such a 
refractive index or particle diameter was specified, it became clear that sufficient transparency is not acquired. 
[0009] The record sheet with which the color-material acceptance layer which has a detailed hole using a 
pseudo-boehmite system particle was formed on the other hand is indicated by JP,2-276670,A and JP,3- 
281383,A. According to examination of this invention person, although these were good about ink absorptivity, 
since a refractive index was as high as about 1.65, they became clear [ that sufficient transparency is not 
acquired ]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The sheet for record of this invention is a sheet for transparence record which the 
minute image which absorbs liquefied ink early in ink record, and has neither an ink blot nor ink ****** was 
obtained, and color material pasted the front face of a record sheet-ed firmly in thermal transfer recording, and 
was excellent in toner adhesion and embossing-proof nature in electrophotography record. The sheet for record 
of this invention has a refractive index near 1.5 from which high transparency is easy to be acquired, dispersion 
reinforcement distributes the specific silica of the ultrafine particle of a small very small particle size in 
dispersion liquid with a small amount of binder resin at altitude, it is carrying out spreading desiccation and the 
color-material acceptance layer in which the three-dimensional network which has the minute pore which 
consists of an aggregated particle of this ultrafine particle was formed is prepared on a transparence base 
material. Therefore, this color-material acceptance layer has the high voidage which is the layer of the three- 
dimensional network which has minute pore. That is, since minute pore is formed of the three-dimensional 
network formed by connection of the aggregated particle of the silica particle of the refractive index near 1.5, 
transparency with it is shown. [ there is little light scattering and high ] Moreover, with high voidage, the 
adhesive property of color material or a toner improves in the absorptivity of ink, blot prevention, and thermal 
transfer recording and electrophotography record. From the reason for the above, it can be said that the sheet 
for record of this invention is a transparent sheet for record suitable for the various record approaches. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Especially this invention person came examination in piles variously, 
in order to obtain the record sheet excellent in the above-mentioned ink absorptivity and transparency. And it 
became clear to be attained by preparing the color-material acceptance layer formed by making altitude 
distribute the amount of the binder for distributing this in the condition of having made it decreasing extremely, 
using the ultrafine particle of a silica on a transparence base material. Moreover, it became clear that the color- 
material acceptance layer obtained by making altitude distribute the ultrafine particle of a silica in this way had 
the three-dimensional network which has the opening which consists of very small pore with high voidage. 
According to such a three-dimensional network, coexistence of the above-mentioned ink absorptivity and 
transparency is enabled. 

[0011] Therefore, this invention aims at offering the sheet for record which has the color-material acceptance 
layer which can obtain a transparent image sheet by ink record, thermal transfer recording, or 
electrophotography record. Moreover, transparency of this invention is high and it aims at offering the sheet for 
record excellent in the hue, saturation, and lightness of the obtained image. Furthermore, this invention absorbs 
liquefied ink quickly and aims at offering the high sheet for record of transparency suitable for the ink record 
which can obtain a minute image without ink NIJIMI or ink ******. Moreover, this invention aims at offering the 
high sheet for record of the transparency which color material pasted the front face of a record sheet-ed firmly 
in thermal transfer recording, and was excellent in toner adhesion and embossing^proof nature in 
electrophotography record. 
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MEANS 



[Means for Solving the Problem] In the sheet for record with which it comes to prepare a color-material 
acceptance layer with the above-mentioned purpose transparent on a transparence base material A color- 
material acceptance layer is a layer of the three-dimensional network which has 50 - 80% of voidage. And the 
three-dimensional network can attain with the sheet for record characterized by forming primary [ an average 
of] particle diameter from a silica particle and water soluble resin 10nm or less, and the weight ratio of a silica 
particle and water soluble resin being in the range of 1.5:1-10:1. 

[0013] The desirable mode of the sheet for record of above-mentioned this invention is as follows. 

1) The above-mentioned sheet for record with which the pore which forms the opening of a three-dimensional 
network has the average diameter (average pore size) of 5-30nm. 

2) The above-mentioned sheet for record with which the pore which forms the opening of a three-dimensional 
network has the pore capacity of 0.5 - 0.9 ml/g. 

3) The above-mentioned sheet for record whose silica particle is a silicic anhydride. 

4) A silica particle is 2 Inmtoa front face. The above-mentioned sheet for record which has the silanol group of 
2-3 hits. 

5) The above-mentioned sheet for record with which a three-dimensional network consists of a chain formed of 
connection of the aggregated particle which has the particle size which is 10-100nm which the silica particle 
condensed. 

6) The above-mentioned sheet for record whose water soluble resin is polyvinyl alcohol. 

7) The above-mentioned sheet for record with which a color-material acceptance layer has the specific surface 
area of 100-250m2 / g. 

8) The above-mentioned sheet for record with which a color-material acceptance layer has 70% or more of light 
transmission. 

9) The above-mentioned sheet for record for ink jet record whose thickness of a color-material acceptance 
layer is 10-50 micrometers. 

10) The object for electrophotography or the sheet for the above-mentioned record for thermal recording whose 
thickness of a color-material acceptance layer is 0.1-10 micrometers. 

[0014] As mentioned above, in the case of water color ink, there are an approach of preparing the absorptivity 
polymer which has a hydrophilic radical and a dissociative polar group in a color-material acceptance layer, and 
the approach of making a color-material acceptance layer a vesicular structure as an ink absorber style in ink 
record from the former. Although excelled in the point with few [ ink absorptivity is high and ] color mixture 
blots, since it is porosity and light transmission nature decreases according to light scattering, the direction of 
the vesicular structure by capillarity is not suitable for the OHP film, the back light display, and the film for 
mother prints which are used with a transparency mold. In order to raise this light transmission nature and to 
consider as the structure where voidage is high, moreover, the specific silica of this invention which is the 
ultrafine particle of a very small particle size which has a refractive index before and behind 1.5 is distributed in 
dispersion liquid with a small amount of binder resin, and by carrying out spreading desiccation, the color- 
material acceptance layer in which the three-dimensional network which consists of an aggregated particle of 
this ultrafine particle was formed can be prepared on a transparence base material, and, thereby, can be 
attained. 

[0015] That is, the sheet for record of this invention has the basic configuration which consists of a 
transparence base material and a transparent color-material acceptance layer formed on the base material. The 
color-material acceptance layer of this invention is a layer of the three-dimensional network which has 50 - 80% 
of voidage, and a three-dimensional network can be acquired, when the weight ratio of a silica particle and water 
soluble resin uses a silica particle and water soluble resin 10nm or less in 1.5:1-10:1 and primary [ an average 
of ] particle diameter forms. 

[0016] The mimetic diagram showing the particulate structure (three-dimensional network) of the silica which 
forms the color-material acceptance layer of this invention is shown in drawing 1 . Moreover, the scanning 
electron microscope photograph of the particulate structure of the silica of drawing 2 and a cross section is 



shown for the scanning electron microscope photograph of the particulate structure of the silica of the color- 
material acceptance layer front face in drawing 3 . While the aggregated particle 1 to which the silica particle 
covered with water soluble resin 2 condensed the front face forms in drawing 1 the pore 3 which constitutes an 
opening, the three-dimensional network which connected mutually and was formed is shown. Moreover, drawing 
2 and drawing 3 are the photographs taken by one 100,000 times the scale factor of this through the scanning 
electron microscope in the particulate structure of the silica seen in the front face and cross section of a color- 
material acceptance layer. It turns out that the mimetic diagram of drawing 1 and the three-dimensional network 
which corresponded mostly exist in the front face of a color-material acceptance layer, and the interior. 
[0017] And a refractive index is 1.45. the silica particle which forms an aggregated particle 1 — the first [ an 
average of ] particle diameter — 10nm or less (preferably 3-1 Onm) — Using this silica particle and by making it 
distribute using water soluble resin in the amount of the above-mentioned range Since the three-dimension 
network structure which makes the aggregated particle of a particle a chain unit is formed and micropore is 
formed in the gap of this network, voidage is very high and the porosity membrane structure of light transmission 
nature is acquired. Generally, the surface area per weight (specific surface area) becomes large, and the effect 
of the particle interaction by the surface characteristic becomes strong as particle diameter becomes small. In 
the sol liquid which distributed the ultrafine particle to altitude in dispersion liquid for this reason, when particles 
collide in dispersion liquid, the probability for particles to adhere by a surface electrical property and hydrogen 
bond becomes high, that is, the so-called flocculation with few points of contact of particles (flocculation 
condition) arises, it becomes the three-dimensions network structure which this connected further, and wet gel 
arises. If this is dried and dispersion liquid evaporate, in three-dimensions network (reticulated) structure, a 
detailed opening will be generated and porosity xerogel will generate. If it interprets in a wide sense, it will be 
application of the method called sol gel process, and, as for this, formation of the color-material acceptance 
layer of this invention will also use this, the case where formation of an opening detailed in this three-dimensions 
network structure is so remarkable that a particle becomes small, and the first [ an average of ] particle 
diameter uses a silica particle (and the amount of above-mentioned within the limits — water soluble resin — 
combining) 10nm or less especially like this invention — 30nm or less of pore size with little light scattering — 
and transparence porous membrane with large voidage can be formed. 

[0018] In particles, for an adhesion and cone reason, the first [ an average of] particle diameter can form the 
structure where voidage is large, as mentioned above by the hydrogen bond according [ a silica particle ] to a 
surface silanol group in the case of 10nm or less (preferably 3—1 Onm). A silica particle is divided roughly into a 
wet method and dry process according to a manufacturing method. The method of a wet method of the 
acidolysis of a silicate generating active silica, carrying out the polymerization of this moderately, carrying out 
flocking settling, and obtaining a water silica is in use. One dry-process silica has a method in use of obtaining an 
anhydrous silica by the approach (arc process) of carrying out heating hydride generation of the approach (flame 
hydrolysis), silica sand, and corks by elevated-temperature gaseous-phase hydrolysis of silicon halide with an 
arc in an electric furnace, and oxidizing this with air. In the case of a silicic anhydride (anhydrous silica), 
especially voidage is easy to form the high three-dimensional structure and is desirable [ a silica ] although 
these water silicas and an anhydrous silica show the property from which there was the difference of the 
consistency of a surface silanol group, the existence of a hole, etc., and it differed. This reason is 2 5-8 
pieces/nm, when the consistency of a surface silanol group is a water silica, although it is not clear. Mostly, 
when it is easy to condense a particle densely (aggregate) and it is one anhydrous silica, it is 2 2-3 pieces/nm. 
Since it is few, it is presumed that it becomes **** flocculation (FUROKYU rate) and voidage becomes high 
structure. 

[0019] As for the above-mentioned three-dimensional network, it is desirable to be formed of connection of the 
aggregated particle which has the particle size which is 10-100nm which the silica particle condensed, and it is 
desirable. [ of further 20-50nm ] Moreover, as for 50 - 80% of voidage of a three-dimensional network, it is 
desirable that it is 56 - 80%, as for the pore which forms the opening, it is desirable to have the average 
diameter (average pore size) of 5-30nm, and its 10-20nm is especially desirable. The capacity (pore capacity) of 
pore has desirable 0.5 - 0.9 ml/g, and further 0.6 - its 0.9 ml/g are desirable. Furthermore, the specific surface 
area of a color-material acceptance layer has the desirable range of 100-250m2 / g, and its 120-200m2 / g are 
especially desirable. Moreover, 70% or more of the light transmission of a color-material acceptance layer is 
desirable. 

[0020] The following ingredient may be used in the range which does not spoil the purpose of this invention 
other than a silica particle. What has a refractive index in 1.40-1.60 from the point of not reducing transparency, 
as a particle used is desirable, for example, can mention colloidal silica, a calcium silicate, a zeolite, a kaolinite, 
halloysite, a muscovite, talc, a calcium carbonate, a calcium sulfate, etc. 

[0021] In this invention, in order to make easy formation of the three-dimensions style which is a color-material 
acceptance layer (film) and to raise the film reinforcement, and in order to prevent the cracking crack of the film 
at the time of desiccation, water soluble resin is used as a binder with a silica particle. The ratio (PB ratio: 



weight of the silica particle to the weight 1 of water soluble resin) of this silica particle and water soluble resin 
has big effect also on membrane structure. If PB ratio becomes large, voidage, pore volume, and surface area 
(per unit weight) will become large. When 10 is exceeded, there is no effectiveness over film reinforcement and 
the cracking crack at the time of desiccation, less than by 1.5, an opening is closed by resin, voidage decreases 
and ink absorptivity ability falls. For this reason, the range of 1.5-10 is suitable for PB ratio. In order to acquire 
high-speed ink absorptivity with an ink jet printer, as for especially PB ratio, two or more are desirable [ to touch 
directly by hand like especially an OHP film, it is necessary to obtain sufficient film reinforcement, as for 
especially PB ratio, five or less are desirable, and ], therefore the range of 2—5 is still more suitable for PB ratio. 
[0022] For example, when the first [ an average of ] above particle diameter distributed completely [ PB ratio / 
2-5 ] in a water solution an anhydrous silica and water soluble resin 10nm or less and carries out spreading 
desiccation, The three-dimensional network which makes the aggregated particle of a silica particle a chain unit 
is formed, average pore is 30nm or less, and voidage is 50% or more and the pore specific volume of 0.5ml/g. 
Specific surface area can form easily the porous membrane (color-material acceptance layer) of the 
translucency more than 1 00m2/g above. 

[0023] As an example of water soluble resin, as resin which has hydroxy! as a hydrophilic structural unit polyvinyl 
alcohol (PVA) and cellulose system resin (methyl cellulose (MC) — ) Ethyl cellulose (EC), hydroxyethyl cellulose 
(HEC), A carboxymethyl cellulose (CMC) etc. chitins and starch as resin which has; ether linkage Polyethylene 
oxide (PEO), Polyacrylamide (PAAM) and a polyvinyl pyrrolidone (PVP) can be mentioned as resin which has;, an 
amide group, and amide association for polypropylene oxide (PPO), a polyethylene glycol (PEG), and polyvinyl 
ether (PVE). Moreover, the poly allylamine (PAA) which has the polystyrene sulfonate salt which has; sulfone 
radical for the polyacrylate which has a carboxyl group as a dissociative radical, maleic resin, alginate, and 
gelatin, the amino group, an imino group, the 3rd amine, and the 4th ammonium salt, polyethyleneimine (PEI), an 
epoxidation polyamide (EPAm), polyvinyl pyridine, and gelatin can be mentioned. The class of resin combined with 
a silica particle from a viewpoint of transparency is important, and when it is an anhydrous silica, PVA is 
[ whenever / PVA, especially low saponification / (70 - 90% whenever / saponification / it is desirable) ] suitable 
in respect of light transmission nature. Although PVA has a hydroxyl group in a structural unit, this hydroxyl 
group and the silanol group of a silica particle front face form hydrogen bond, and it is considered with making 
easy to form the three-dimensional network which makes the aggregated particle of a silica particle a chain unit 
It is thought that the color-material acceptance layer of the structure where voidage is high is obtained by this. 
Thus, not only the minute record which absorbs ink quickly by capillarity and has neither ink NIJIMI nor ink 
****** is possible, but the obtained color-material acceptance layer can paste up firmly the color material in 
thermal recording, and the toner in electrophotography record in ink jet record. This reason is because color 
material etc. is firmly fixed according to the geometrical anchor effect to which color material and a toner go 
underwater in the pore of a porous layer, and originate in a three-dimensional network as that result Moreover, 
since there are many rates of a non-subtlety particle, there is the description that thermal resistance is high and 
the embossing-proof nature in electrophotography record is also high. 

[0024] In ink jet record, the thickness of a color-material acceptance layer needs to have the absorption 
capacity which absorbs all drops, and it is necessary to determine this in connection with the voidage of a paint 
film. For example, the amount of ink 8nl/mm2 By the case, if voidage is 60%, film about 15 micrometers or more 
is needed. In in ink jet record, the range of 10-50 micrometers is desirable. Since color material or a toner is 
adsorbed on a front face, in the case of thermal ink transfer printing or an electrophotography method, a thin 
film is enough, and it is desirable. [ of 0.1-10 micrometers ] 

[0025] A single material is sufficient as the silica particle and water soluble resin which mainly constitute this 
color-material acceptance layer, respectively, and the mixed stock of two or more materials is sufficient as 
them, moreover, the color-material acceptance layer may contain acid alkali as various kinds of mineral and a PH 
regulator, in order are alike other than this and to raise the dispersibility of a particle, although it mainly consists 
of a silica particle and water soluble resin. Moreover, various kinds of surfactants for the purpose which raises 
spreading fitness and surface quality may be used. In order to control surface frictional electrification and 
exfoliation electrification, or in order to adjust surface electric resistance in a xerography, the metallic-oxide 
particle with a surfactant with ion conductivity or electronic conductivity may be included. Moreover, a mordant 
may be used in order to fix coloring matter in ink record and to raise a water resisting property. Moreover, 
various kinds of mat agents for the purpose which reduces a surface friction property may be included. 
Moreover, various kinds of antioxidants for the purpose which controls degradation of color material, and an 
ultraviolet ray absorbent may be included. 

[0026] Moreover, between a color-material acceptance layer and a transparence base material, an adhesive 
property may be raised or undercoat may be prepared for the purpose of adjusting electric resistance. 
Furthermore, a color-material acceptance layer may be prepared in both sides, in order to prepare in one side of 
a transparence base material and to control curl etc. Moreover, an antireflection film may be prepared in order 
to raise light transmission nature to the opposite side, when preparing a color-material acceptance layer only in 



.one side. For the refractive index (nr) of this antireflection film, the refractive index of a transparence base 
material is ns. It is desirable that the case of near and its thickness is close to lambda/4n to ns 1/2 (however, 
lambda is the wavelength of the OHP lamp to be used). 

[0027] The film which can be used as the above-mentioned transparence base material is transparent, and if it is 
an ingredient which has the property to bear the radiant heat when being used on OHP or a back light display, it 
can be used. As the ingredient, polysulfone, polyphenylene oxide, polyimide, a polycarbonate, a polyamide, etc. 
can be mentioned to cellulose ester, such as polyester; nitrocelluloses, such as polyethylene phthalate, cellulose 
acetate, and cellulose acetate butylate, and a pan. In these, polyethylene phthalate is desirable. Its thickness of 
a film is easy to deal with a 50-200-micrometer thing and is desirable although there is especially no limit. 
Moreover, a base material film may use what performed corona discharge treatment, flame treatment, and UV 
irradiation processing. 

[0028] A color-material acceptance layer can be prepared, for example on a transparence base material as 
follows. The coating liquid for color-material acceptance stratification the silica particle of 10nm or less of 
diameters of an average primary particle underwater — adding (an example, 10 - 15 % of the weight) — a high- 
speed rotation wet colloid mill (an example — ) After carrying out distribution for 20 minutes (preferably for 10 - 
30 minutes) on condition that high-speed rotation of 10000rpm (preferably 5000 - 20000rpm), using a KUREA 
mix (M Technique Co., Ltd. make), A polyvinyl alcohol water solution (it is set to PVA of about 1/3 weight of an 
example and a silica like) can be added, and it can distribute on the still more nearly same conditions as the 
above, and can obtain by subsequently to 4-5 adjusting pH. Thus, the obtained coating liquid is a homogeneity 
sol and can obtain the color-material acceptance layer which has the three-dimensional network of this 
invention by forming this on a transparence base material by the following method of application. That is, the 
water which is a solvent is evaporated by drying, after applying the coating liquid of the above-mentioned 
homogeneity sol on a base material. When the spreading film reaches gelation concentration by this evaporation, 
wet gel is formed, when desiccation advances further, porosity xerogel is formed and the color-material 
acceptance layer of this invention can be obtained. 

[0029] Formation of the above-mentioned color-material acceptance layer can carry out the coating liquid which 
added the antistatic agent etc. to for example, the above-mentioned coating liquid further by request, and was 
obtained spreading and by carrying out stoving on the above-mentioned bright film. Spreading can be performed 
by the well-known methods of application, such as for example, the Ayr doctor coating machine, a bread coating 
machine, a rod coating machine, a knife coating machine, a squeeze coating machine, a reverse roll coater, and a 
bar coating machine, desiccation — hot air drying equipment — comparatively — low temperature — ( — 
preferably, after drying for 0.5 - 3 minutes by 50 - 90 degree-C(3-8m [/second ] wind speed)), it is desirable 
from the point of the crack prevention at the time of desiccation of a color-material acceptance layer when 
especially thickness is thick to dry further comparatively at an elevated temperature (preferably 120-180 
degrees C for 5 - 20 minutes). Moreover, it is possible by letting between roll nips pass under heating and 
pressurization after spreading and desiccation (for example, a supercalender) and by gloss calender etc. to raise 
surface smooth nature, transparency, and paint film reinforcement However, decline in voidage needs to perform 
such processing by setting up few conditions in order to reduce voidage (namely, in order for ink absorptivity to 
fall). 
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EXAMPLE 



[Example] 

[0031] [Example 1] 

(1) The presentation of the coating liquid for color-material acceptance stratification (all the values of the 
weight section which shows the loadings of all the following coating liquid express solid content or a nonvolatile 
matter) 

** Dry type silica particle (primary [ an average of] particle diameter: 7nm; 10 weight section refractive index : 

1.45; surface silanol group : 2 - 3-/nm2;) 

Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500; 3.3 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** Ion exchange water The silica particle of 136.0 weight sections ** is added in the ion exchange water (73.3 
weight sections) of **. A high-speed rotation wet colloid mill (KUREA mix (M Technique Co., Ltd. make)) is used. 
After making it distribute for 20 minutes on condition that 10000rpm, the polyvinyl alcohol water solution (what 
was dissolved in the remainder 62.7 weight section of ion exchange water) was added, it distributed on the 
further still more nearly same conditions as the above, subsequently to 4—5 pH was adjusted, and the coating 
liquid for color-material acceptance stratification was obtained. 

[0032] (2) After having carried out corona discharge treatment of the polyethylene terephthalate front face 
where the thickness of 100 micrometers carried out biaxial stretching of the coating liquid of spreading 
using and applying the air knife coater to the front face and drying for 1 minute at 70 degrees C (5m [/second ] 
wind speed) with hot air drying equipment, it dried for 10 minutes at 150 more degrees C. Thereby, desiccation 
thickness formed the color-material acceptance layer which is 30 micrometers. This obtained the sheet for 
record for ink jets. The scanning electron microscope photograph (100000 times) of the front face of the 
obtained color-material acceptance layer and a cross section is shown in drawing 2 and drawing 3 , respectively. 
These photographs show that the obtained color-material acceptance layer has a three-dimensional network. 
[0033] It sets in the [example 1 of comparison] example 1, and is a dry type silica particle (the sheet for record 
for ink jets was produced like the example 1 except having used refractive-index 1.45;MOX-80 (product made 
from Japanese Aerosil).) with a primary [ an average of ] particle diameter of 30nm instead of a dry type silica 
particle with a primary [ an average of ] particle diameter of 7nm. 

[0034] It sets in the [example 2 of comparison] example 1, and is an alumina particle (the sheet for record for ink 
jets was produced like the example 1 except having used refractive-index 1.75;Aluminium Oxide C (product made 
from Japanese Aerosil).) with a primary [ an average of ] particle diameter of 13nm instead of a dry type silica 
particle with a primary [ an average of] particle diameter of 7nm. 

[0035] In the [example 3 of comparison] example 1, the sheet for record for ink jets was produced like the 
example 1 except having changed the presentation of the coating liquid for color-material acceptance 
stratification into the following presentation. 

** Dry type silica particle (primary [ an average of ] particle diameter: 7nm; 6.65 weight section refractive index : 
1.45; surface silanol group : 2-3-piece/nm2;) 
Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500;6.65 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** Ion exchange water The 86.7 weight sections [0036] About the sheet for record for ink jets obtained above, 
the ink jet fitness was evaluated by the following measuring methods. 

(1) With the ink rate-of-absorption ink jet printer (PIXEL JET; product made from Canon), the contact press of 
the paper was carried out immediately after solid printing of the red to the sheet for record, yellow, blue, and 
black (after about 10 seconds), and it judged as follows by the existence of the imprint to the paper of ink. 
AA: Ink was not imprinted by paper. 

CC: Ink was imprinted by paper. 

(2) it can set using the same printer as the ink color mixture blot above on the red and yellow which were 



.printed by the sheet for record, blue, and a black solid printing section boundary — it oozed out and judged with 
extent. 

AA: It oozes and was poor. 

BB: It oozed and ** was accepted for a while. 

CC: It oozed out, and it became in ** and accepted. 

(3) The diameter of the dot printed by the sheet for record of black ink was measured under the microscope 
using the same printer as the diameter above of a dot. 

(4) The red and yellow which were printed by the sheet for record, blue, and the black solid printing section were 
measured with the optical-density plan (product made from X-Rite310 TR;X-Rite) using the same printer as the 
depth-of-shade above. The result of the above-mentioned evaluation is shown in the following table 1. 

[0037] 
[Table 1] 

Table 1 - Ink Ink Dot Color ** Whenever Absorption Color mixture 

Diameter Yellow Blue Red Black Rate It spreads, (micrometer) 

Example 1 AA AA 101 1.50 1.28 1.48 1.69 

Example 1 of a comparison AA AA 108 1.42 1.21 1.40 Example 2 of 1.66 comparisons AA AA 

107 1.46 1.26 1.41 Example 3 of 1.67 comparisons CC BB 122 1.38 1.11 1.40 1.59 

[0038] About the sheet for record for ink jets obtained above, the physical property was evaluated 

by the following measuring methods. 

(5) Parallel ray permeability was measured using the parallel ray permeability hazemeter (HGM-2DP; Suga Test 
Instruments Co., Ltd. make). 

(6) They calculated the average by having measured average pore size, (7) voidage, (8) pore specific volume, and 

(9) specific surface area using the mercury porosimeter (pore sizer 9320-PC2; Shimadzu Corp. make), and 
having acquired each distribution. 

(10) it asked by observing the secondary particle-size profit **** color-material acceptance layer of a silica 
particle with a scanning electron microscope. The result of the above-mentioned evaluation is shown in the 
following table 2. 

[0039] 
[Table 2] 

Table 2 Permeability Pore size Voidage Pore specific volume Specific 

surface area Secondary particle size (%) (nm) (% (V/V)) (ml/g) (m2/g) (nm) 

An example 1 81.3 15 61 0.77 162 40 

The example 1 of a comparison 62.0 35 43 0.45 83 140 The example 2 of a comparison 40.2 21 51 

0.52 103 110 Example 3 of a comparison 68.3 1232 0.38 114 40 

[0040] [Example 2] 

(1) The presentation of the coating liquid for color-material acceptance stratification (all the values of the 
weight section which shows the loadings of all the following coating liquid express solid content or a nonvolatile 
matter) 

** Dry type silica particle (primary [ an average of ] particle diameter: 7nm; 1 weight section refractive index : 

1.45; surface silanol group : 2 - 3-/nm2;) 

Aerosil A300 (product made from Japanese Aerosil) 

** Polyvinyl alcohol (it is the 88%; polymerization-degree 3500 0.33 weight section whenever [ saponification ] 
PVA235 (Kuraray Co., Ltd. make)) 

** Ion exchange water The silica particle of 147.97 weight sections ** is added in the ion exchange water (the 
great portion of 82.3 weight sections) of**. A high-speed rotation wet colloid mill (KUREA mix (M Technique 
Co., Ltd. make)) is used. After making it distribute for 20 minutes on condition that 10000rpm, the polyvinyl 
alcohol water solution (what was dissolved in the remainder 65.67 weight section of ion exchange water) was 
added, it distributed on the further still more nearly same conditions as the above, subsequently to 4-5 pH was 
adjusted, and the coating liquid for color-material acceptance stratification was obtained. 

[0041] (2) Corona discharge treatment of the polyethylene terephthalate front face where the thickness of 100 
micrometers carried out biaxial stretching of the coating liquid of spreading ****** was carried out, #12 bar air 
knife coater was used and applied to the front face, and it dried for 10 minutes at 100 degrees C with hot air 
drying equipment. Thereby, desiccation thickness formed the color-material acceptance layer which is 0.5 
micrometers. This obtained the sheet for record for electrophotography. When the obtained color-material 
acceptance layer was observed with the scanning electron microscope (100000 times), it was admitted that a 
color-material acceptance layer had a three-dimensional network. 

[0042] It sets in the [example 4 of comparison] example 1, and is a dry type silica particle (the sheet for record 
for electrophotography was produced like the example 1 except having used refractive-index 1.45;MOX-80 
(product made from Japanese Aerosil).) with a primary [ an average of] particle diameter of 30nm instead of a 



.dry type silica particle with a primary [ an average of ] particle diameter of 7nm. 

[0043] It sets in the [example 5 of comparison] example 1, and is an alumina particle (the sheet for record for 

electrophotography was produced like the example 1 except having used refractive-index 1.75; Aluminium Oxide 

C (product made from Japanese Aerosil).) with a primary [ an average of] particle diameter of 13nm instead of a 

dry type silica particle with a primary [ an average of ] particle diameter of 7nm. 

[0044] Thus, the following approach estimated the property for the obtained film for record for 

electrophotography. 

11) The toner adhesion electrophotography copying machine (VIVACE-120; Fuji Xerox make) copied, the whole 
surface carried out the Scotch tape friction test of the part (black solid part) of an image about the obtained 
copy film, the optical density of the toner image before and behind Scotch tape exfoliation was measured with 
the optical-density plan (X-Rite310TR, product made from X-Rite), and the bottom type estimated toner 
adhesion. 

x 1 0 0 {%) 



[0045] 12) The same electrophotography copying machine as the embossing w proof nature above copied the 
image, the concavo-convex nonuniformity (if irregularity becomes large, the fall of smooth nature will be brought 
about) existence of a film was visually observed about the obtained copy film, and embossing-proof nature was 
evaluated as follows. 

AA: There was no concavo-convex nonuniformity of copy film **. 

CC: There is concavo-convex nonuniformity of copy film **, and smooth nature was falling 

[0046] 13) The same electrophotography copying machine as the toner imprint concentration above copied the 
image, and the optical density of the black solid part of the obtained copy film was measured with the optical- 
density plan (X-Rite310TR, product made from X-Rite). Moreover, it measured also about the physical property 
of aforementioned (5) - (10). The above-mentioned measurement result ((5) - (10) and (11) - (13)) is shown in 
the following table 3. 
[0047] 
[Table 3] 

Ta ^ ,e 3 Adhesive property En-proof Imprint Permeability Pore size 

Voidage Pore Ratio table Secondary Boss nature Concentration Specific volume Area Particle size (%) (%), (nm) 

0 [ %(V/V) (ml/g) (m2/g) (nm) ] — Example 283AA 1.14 87 15 60 0.77 

162 40 — — Example 4 of a comparison 69 AA 1.1 1 82 35 43 0.45 83140 

Example of comparison 573 AA 1.12 87 21 51 0.52 103 110 — 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the particulate structure of the silica which forms 
the color-material acceptance layer of this invention. 

[Drawing 2 ] It is the scanning electron microscope photograph of an example of the particulate structure of the 
silica which forms the front face of the color-material acceptance layer of this invention. 

[Drawing 3] It is the scanning electron microscope photograph of an example of the particulate structure of the 
silica which forms the cross section of the color-material acceptance layer of this invention. 
[Description of Notations] 

1 Aggregated Particle Which Silica Particle Condensed 

2 Water Soluble Resin 

3 Pore 
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WfKK^ffll/^^rttAV tt&W6 1 -5 39 5 8^ io 
ffix tf^Bg 6 1 -6 0 7 9 3^§&$Bte, S 5fC®#rS?W 

BUB 5 5- 5 1 5 8 3#&$fi QTOi"J*Ofiifl!) , 
ftNB 5 6-1 4 8 5 8 3#£ffi (IM»'ir-rM©« 
ffl) , WF»i0S6 1 - 1 9 3 8 9^4«H (nn-f^U 

*<Dmm) ci^nn^o $ft-^fii o~3 

6 5 5 2^lCll?nTI,^„ LfrLft 

[0009] ^-v-r hmmttm^rma 

#F»§¥2-2 7 6 6 7 0^iM#fl¥3-2 8 1 3 
[0 0 10] 

y 9 fc iSBEttf r flHafcKSS'- h § 46 fc 
[0 0 1 1] ttoT. *«Wtt-r>^E», ^fe¥fBig 

t# 5 fe«s^»*frr sie^ffl h &sa-r set 
^ffiiitceRiRu -r^i'-^^-f-f v^}@$t)©»^ 
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[0 0 12] 

{cfei^T, ftWSSJi^x $If5 0~8 0%5:tn 
t>\ 1 ynWfW* 1 0 n mWTOf'J *^S?i:7K 

't&tifflm<Dmmittf 1 . 5:1 — 10:1 ©iBBfc&s 

[0 0 13] ±IB*«W©IB»ffl'>-h©»SLt^|iai 
1 ) H3fc7fiWB«Ba©ffiHR*JB«f SttffLAV 5-30 

bo 

2) H3Sj7BWI#|i6oag«*Jg^saeL*^ 0. 5 — 
0 . 9ml/g ©»l?LS«**f-r S ±121 E^ffl h . 

4) z/Vt>mZTt>\ gffitlnm ! Sftt) 2~3<ffl<D 

5) =#7cS9B#IjS2>V S'Ufcfftlfrftf^Lfcl 0- 

i o o n mcomm*m?z—&m : ?<Dmii&ic£.*)Bf&z 

n«ii^6ft« ±fBf B^ffl i>- h o 

6) #»tt«Wfi*\ #U e^;l/7;l/3-;l/T^S±EIB 
»*ffl~>-ho 

7) 6#§S»*\ 1 0 0 — 2 5 0m 2 /gCDttmMm 

8) 7o»w±o««ai*%#r«± 

IBIB^ffl^— h 0 

9) feWS^WOS/?^ 1 0~5 0/imT'$5-i'^ 

x v h mmm <o±t at mm f s— v . 

1 0) fetf^^cDSffA^ 0. 1 — 1 0 (im-V&ZW 

[0014] Hfi^oidtc, ^zmmicmw 

as-pffiffl"rsoHP7-r;bi„ ^y^^^h^x^ 
«, i. 5«»aoiB5TSi8*^-rs«i6T/jN?t'>asoffl 



(4) 



#HfJ¥7-2 7 6 7 8 9 



[0015] -r&fc-s. *^©ta®ffl'>-ht±, mm 
&fc*a*«ja**rrso *«wofe«sM§f»tt, sis 

*5 0~8 0%*Wt-*H3fc7aHB«5fi<DJi-pa&t), * 
LTH?WE«l«att. 1 3Wft?fW 1 0 n m«T 

VNROflSJtAt 1 • 5 : 1 ~ 1 0 : 1 ©BH^/Bl^-ag 

[ooi6] *»wo6»*®B*»fiW*'>y*©tt 
&mmi L mmM.wn*m z * lt wbos' y #©*s 

Sfffifcji&nss'y 1 ozr«KDfir*7*3£ 

mmmTmwmzmvTMmznrcMm-c&Zx, 01© 

[0 0 17] =^Ktt?l«^jA^S^UA1Rtt?tt« ¥ 
IS-Wft^S* 1 1 0 n m«T Off* L<(i3~10n 
m) -PMOJOWW 1 . 4 fLTCOv"J* 

^•escttiD, IWtt?or^ctt?*iii|iffli:-r 30 

* © ISNitcfKRRL^^ £ n « c *» 6. SHMWStt 
TX<3eKM£0^?LKiHffiB« t ffeti«. Hfttc* ft 
7&*Mv£<&«lcflfr\ MSfct)©SBSt (JtXSS 

g)«T-& 0 % «t r> teWfc¥J5-&tt : ?&tf 1 0 

n mfitTOf'J *IRtt?& CRlf ±KIEHrt©*fc:T* 



[0018] «>y aa©'>^y-;i/Sfci5 

1 0 n mJWT (»S b < t± 3 ~ 1 0 n 

m) <Dm&icm^T3smm<Djz%^iitm*}&m-?% c t 
y — 36ro«ssi6f u *«:, 

7jo> y fti*s/ y * itmw<o — ;i/«©«flE. 
i©->7/ — ^©^s^-stio y ij<om-tit 5 ~ 8 <@ 

/nm 2 ^<B7iHllu|| 

<s -73©l&7j<^y#©#a-tt2 — 3fi/nm 2 t'pft 

[0 0 19] ±EH3*C7£tBI«Bfi»4x 5"J*«tt?3WH 
MVfc 10—10 0 nmOJKS^r^f S-^^-Ojfig 
fc*DJg«*n*Ci:^»SL<x ?f.t20~50n 
m*W£Ll/\> SfcH^7C^g«3fiC>5 0 — 8 0%O^ 
RMliiS 6 — 8 0%T*36SCfc*«#SL<, fOffiflft* 
7BfiSc-r^ffl7L«, 5 — 3 0 n m©¥*§l£@ (¥^H?L 
g) fcfrTSC L<* #C1 0 — 2 0 rimtftf 

tU\ ffl7LO§» (ffl?L^«) t±, 0. 5 — 0. 9 m 

1/giWJSK.ItO. 6 — 0. 9ml/gW$ 
Hfcs aWSSS©itaffi«t±s 1 0 0 — 2 5 0 
m 2 / g OttHWS L < , WtC 1 2 0 — 2 0 0m 2 / 
gWSLK SfcfettS&«©)tt*SiMs«u 7 0% 

[0020] *a»?fiwi.fe:, *ana©BW*aa 

1. 4 0-1. 6 0fc*St©ftWSb<. «it«3D 

-rrsoi/v-y*. s^*;i/>">As «*9-rh, **y-^ 

[00 2 1] (K) Tfe^H^J 

mmnm® \cv%iti*m±?z%tic. ->y ^»3?t« 

iia?i:7j<}gi4^ai©jt^ (p Bit : *fflftt«i!i©a« 1 
fcM-rs->y*m«i?©«») ttiiwBfite 



(5) 
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mm (*ffi«ft3fci?) «%t<48. i o 

i . 5 m&X'it^tfmffiT-mtfn&mm&M'p l t 

V^©lRtt^{g-fr?.o MS, PBJ±I4 1. 5-1 

■PltSttSW^tt^aBBitfESSSi&B^feD, PB 

^-T-BS^V^iRffi^fS&tcfct P BJttt2«±# 
Hl«$l<> «-3TPBitti2~5©KH*««6»C» 

[0022] Mz-is, ±a©«fc^a 3 F^— ^joh^jv i 

0 n mJMTO*ll**> U * fczK»tt«ffi* P B Jttf 2 ~ 5 

*U ¥Mtf3 0nm«T> 5 0 %«±, ffl 

?LJ:fcg«0. 5 m 1 /g JU±, JtftSfftf 1 0 0 m 2 /g 

[0 0 2 3] 7tog14£fBl©0IJi:LT«. H7j<tt«3tW4 
tbtt Fa* ">7l/«* mat i: LT, #U \£-)l> 
7/1/3-71/ (pva), toVo-XJWi (*^;M?;i/ 
n— x (MC) „ xf;l/t;I/n- x (EC) , th'a+ 
->x^;l/-fe;ua-x (HEC) „ #;l/#4=->;*^7l/-fe/-l/ 
n-x (CMC) If) . ^>W&tf-7 i ^7 p >* ; x- 

(PEO) „ #'J^Dlfl^>'**tf-f F (PPO) , # 
iJif-UV^iJ n-/b (P E G) &tfsj?y t£^;bx— t" 
;b (PVE) % ; ?LT75 FaSfttt7 5 K*f»** 
■TS«S8§i:bTJj?y7^y;l/T5 F (PA AM) ifcitf 

#'je=;n;nyFy (pvp) **tfscfcWT?* 

7$"J/i/»8L ^uwvmm TfrXymxBi&ii.*? 
=f->Wt ; X^^a^W^S^yx^l^X/I/*:^ 
& 7 -f5/S. ^375>M^4 7> ; e- 

■>Affi^r#-r^#UT'J;V7'5^ (P A A) , #'Jlf 
UV-T^V (PEI), X^Mbf'J75F (EPA 

swieows^SBTfa&o, miTioy*©^**, pv 

A#{C. ffiiMtS (0SL<ttiftt7O~9O%) P 



Hte»»-p**. c©sfi«, ft*r*h^— tf&nmm 

[0 0 2 4] ftftS^JScD/f/Hte. 4>4ri?x.y bfE» 

to MX-tf-YV^Sflt 8n 1 /mm 2 ©*&T\ ffiM 

sfs*<6 0 %T?;£ftfcf ft 1 5 /i mJ&LtOjgtfj&Sir&Se 
^V^^iyh &S©»&«D«£MU 10~50(im© 

T'fet), 0. 1 ~ 1 0 /t m^i6F$ bV> 0 
[00 2 5] c©fe*f58§WB%, ±tLTMt5->'J 

20 (Dffik&zmsbz&ic&Mvmmmm. pummmtL 

T»7;l/*y*«-A/T»^Tt>«tV^o SfcMSJItt^Sffi 

fs^«-s-/oT^T*.«t(,>o s/t-ri/^fafiucs^Te 
[0026] &rc&tt&®M£mm3Lim<Dfflic&n& 

«*SW-Tt,m\, COSJ»B6±«Oja»f* (nr ) 

i(iffflnOHP7y7'©iST*$5)o 
[0 0 2 7] ±8SaW3E«p»i:bT«ffl-?f?*7-f;l/A 
ir&WVO H P fe^l/^ti/^-y ^^-f h X7'l/-i'T« 

;l/n-X7tr-h> t;l'n-X7tf-F7'fl/-F 
fot;i/p-xxxf;i'S, ?^(c^'Jxmx ^y 

so K 3j?'J75 F^WSCiiWfSo en?.©* 
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Zlt. <ftlcMmt%;^t>\ 5 0 — 2 0 0 /x m<£)&CDtfl& 

Co 0 2 8] feWS^/Ites W*.fcfTOH«!>.fc3fc:LTj8 
W3a*».±fc»tt 3ili:^T'f5o &tt£3JBJ&£ffltt 

7K4 , (i:^j!iqLT 1 0— l 5M%) s £ij£lsl 

— >y * («fc) S) ) *m^T, mZ-lf lOOOOrpm 
(Jy : $L< It 5 0 0 0 — 2 0 0 0 0 r pm) <DMMmn 
C0^T*2 O^ffl (»SL<{± 1 0-3 OfrW frWLlE 

/3ga©ilOPVAt*5J;5lc) ^rito^Tllfc, 
i^-V^T-feD, Cft*TSB©!fcfc 

Jgffr* : 1 . 4 5; asr>^y-;i/a 

x7n^;VA3 00 (0*7xn^;l/ 
©jtf'J \£—)VT)]y^2—)V (mitm.8 8 < 
P V A 2 3 5 t>7=>V (.m CD ) 

(DO^UAffitt?^ <D©-f*>a9We (7 3. 3ii 

(iL-f^-7i' (80 Si) ) fcffll^T. 1 

0 0 0 0 r pmO*frt'2 O^^ftS-frfc^ #y If 

[0032] (2) mmm 

CcomttfaZ: 100)1 m<Dmfr<D—m$£W Lft^U 
cfct)7 0°C (®jg5m/£!>) T?l#|g|ft«U£:», 

1 5 0tT*i o^BBiaKLfco Ein^<J;t»ia®KS^3 
OMm©fe0S§*?:^Lfco tfttej:?), -fl^S? 

affiRtf wffio^aEsw^naR^n c 1 ooooo 



[0029] ±Efe»«sao«iattx WAtf, ±tam 

(cJcOHSfi-r^Clfc^T'^So SPfcttx flllAtf X7—K 

, yix-v Kxi-£ — , D7F3-^- 
t-f73- , X^-TXxi— , 'JA-XD- 

SLOi, 5 0~9 0t <M3~8m/S» ) TO. 
5~3»IBWa»bfc«, SKitf&ttffifi (»Slx<»i, 
12 0~18 0tT'5~2 0^) TfteMWSCfctf. 

[0 0 3 0] 

[^SSCT] 

[0031] mmmi~\ 

(1) fe««§«^fflM*?gcOito!c (JXT«D^TO^ 



7 n m ; 
2 — 3/nm 2 
(«) 15!) ) 



t£-fi3 5 0 0 



1 01 



3. 3j 



135 



136. onm$$ 

[00 3 3] [J±i&0IJ 1 ] 1 fCfe^T, 1 ^? 

«M 7 n mOftSC^ U ^&?©f^;t> D fc ^ 1 ^tt? 
l3 0nm©KS->y*S? CiaSf*l. 4 5;MOX 
-8 0 (B*7xni?;l/ («) H) fcffiffl LfcJUWttll 

[00 3 4] [itMM 2 ] HMCT 1 iCfcl/^T. 1 ^ 

7 n moiaj' y *e?©^t> t> i ^na? 

mi 3 nm©7;l/5tSf (ffl»f* 1 . 7 5 ; Alumini 
um Oxide C (a*7XD^V (M) M) ^fflbfc 

[00 3 5] UtR09 3 ] l {cis^Ts 

mmi tmmcLX'fytVx.v hmmmm^-h^ 
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©teas' uawtt? wmiwtiL?®. 
mmm ■ i . 45; sffi->^/-;ua 

I7B^I/A3 00 (0*7XD^l/ 

®#v \£-j\sT)i=i-As mitms 8 ' 

PV A 2 3 5 (^b W) W ) 
[0 0 3 6] ±f2T'ff 5ftfc-f hffl<0fE$8ffl 

(1) -O^BRI&GIg 10 

^fy^^x'yhyjy^- (pixel jET;+-r 
(ft) CI) KJ:9, ffiSfflS'-h^Ofk St. its 

Tsmto^zQi^mk (Mi omo im^mmwz^ 

AA : ttK-fy+tflsfSnftfroft. 
CC : iKfc-C>'*3b^E3?*nfco 

(2) -ozm&mH 



: 7 n m ; 6.65 fiftgp 

: 2~3fffl/nm 2 ; 
(«0 Si) ) 

%;IM3500; 6. 6 5ttflgP 

8 6. 7«ftg|5 
AA : i^&toLtf&frofco 
BB : »»mb*^LBS*enfe, 

cc : ai»aL««*»a»3B*&nfeo 

(3) K>y h@ 

(4) fegap 

±iHt[Ri-^7 p u v*-*ffl^T, tmm^-hicwm 

(X-R i te310TR;X-Ri t eftH) TiBO^ 

[0 0 3 7] 
[161] 
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mi 


AA 


AA 


101 


1.50 


1.28 


1.48 


1.69 
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m\ 


AA 


AA 


108 


1.42 


1.21 


1.40 


1.66 


vast 


W2 


AA 


AA 


107 


1.46 


1.26 


1.41 


1.67 


axt 


M3 


CC 


BB 


122 


1.38 


1.11 


1.40 


1.59 



[oo3 8] ±mvm*>tirc^>?i?3Ly hmmmm 

(5) 7ff%Raa« 

"N-TX* — (HGM-2DP ; x#isi$«i («) 

(6) ¥J%«IHLg, (7) (8) WUiZBMBL 
If (9) JtSffi«{±7j<38#nS/*-* (^7-9-Y->f-9 



3 2 0 - P c 2 ; ABHffi?? (tt) Si) fcffl^TSiJJg 

do) i/ y &t£g 

«fc t> #46 fc 0 ±aafffl5<Dl|8S*TIE<0a 2 {c^-To 
[0 0 3 9] 
[82] 



aa* MTLg mnit^m ttwmm -Amm 

(%) (m) (%(V/V)) (ml/g) (m 2 /g) (™) 

81.3 15 61 0.77 162 40 



ttMMl 62.0 35 . 43 0.45 83 140 

tiMM2 40.2 21 51 0.52 103 110 

68.3 12 32 0.38 114 40 



13 



(8) 



ftfflW- 7-276789 

14 



[0 0 4 0] imntwzi 

(i) &tt&mmteimm>m(Dms8. gmtc^t®* 

(MHCS"J 1 JWft^g : 7 n m ; 

®#f^ : 1 . 4 5; Sffiv-^y— ;US : 2~3/nra 2 I 
i7o^l/A3 00 (B*7XD'^1/ OHO K) ) 
©#>J (*Mb&8 8 % ; S-&&3 5 0 0 



fg#£S=b-f) 

l MSP 



0. 3 31IS 



) 



10 



P V A 2 3 5 <*^U («) 1 

®<Dis V XmSLtt. ®<D^f * V£&7j< (82. 3 M 

(^U75>y^ (xA-f^^ («) Si) ) Ztm 
^T, 1 0 0 0 0 r pmO^ftT'2 0#IH#«t£-e;fc 

6 5. 6 7SJMPfc»jRi,fcfc<D) ^itaxTSfc, Mfc 
±Efc HC*ffT?*M»*ffai/\ oi^T P H£r 4 ~ 5 lc 

mm l T&tsfUBMjBmmm*im*mito 
coo4i] (2) 

1 OOfi m©JP»COW|g#bfciPJ 
Jc# 1 2A-x7-t-<73-^-^^Tl*U m 

m&M®ic£*) i oo°ct-i o^mwaftLfeo cnfcj: 

tt«iFJI*j£ratt?«mi (1 00000® T'M^ 

[00 4 2] UbRM 4 ] 1 fCfe^T, ¥±H 1 3fc 

3f&?@ 7 n nrKDigi^ V #*3?©ftfc> K> lc¥& 1 



20 



147.9 7«aaj 

l3 0nm^->'JAlf 4 5;MOX 

-8 0 (0*7xd-^ CHO §3) fcffiffiLfctWttlS 

[0043] [it&0ij 5 ] ^sa$i i te&^x, w-n i 

H£L?m 7 n mCDI^iS^ U #!K?©ft*> 9 fC¥±§ 1 
mi 3 nm(D7}]/5.1-m : ? (MtiT&l . 7 5 ; Aluraini 
um Oxide C (3*7X0^ («) §3) *ffifflbfc 

[0 0 4 4] C(0«k?»cbT#P»nfcm?¥KfflOtB^ 

i D hi— mm®. 

n?WMmmwk (vivace-i2o; *±-g p y ? 

SStt (X-R i t e 3 1 OTR, X-R i t e*±gD 
tcTS'JSgb. TSfCcfct) hi— *»tt%IHlliLfc„ 



X 1 0 0 (36) 



[0 0 4 5] 12) iX^Xft 
±Ei:H-0« : ?W«¥«?B**a^b, f#?»nfc 
lfi¥7-f;I/AtOl/''Tg^1?7-r;l/ACD|Haix-7 (IHIQ 

AA: ^7^;l/At©(HiaA^*^*>-Dfto 

cc: mny -< >\si*ic<owa ¥»tt*MST 

btVfco 
[0 0 4 6] 13) h-J— «k^«S 



±Ei:iRi-om : ?^*a3f«-pH«j&«[?b, »enfe 

«¥7^;l/AOH^^gp^o^?gg^^Sian- (x 

-Rl te310TR, X-Ri t e *t«D fCTS'J^b 
fzo BUlE (5) ~ (1 0) ©fcflHSttteOVTt, 

JWSbfto ±IBliJS^* ( (5) ~ (1 0) Rtf (1 
1) ~ (1 3) ) *TIH©S 3 KIj^To 
[0 0 4 7] 
[3?3] 



&stt ix> fe¥ «b?ls &mm \m. 

(%) (%) (nm) (%0V/V) (ml/g) (m 2 /g) (nm) 

^#&#J2 83 AA 1.14 87 15 60 0.77 162 40 



MM®! 4 69 



AA 1.11 82 35 43 0.45 83 140 
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16 



tmm 5 73 



AA 



1.12 



87 



21 



51 



0.52 



103 110 



[0 0 4 8] 

& ^ t imtt-i y * < ©ir L y >? > ^ r@ 
■c h <Daffite»afc»»b, $ fern 

So bp^, i. 5 ici&^mmmcDzsv xm^o—jvetL? 



W^IBSffl 5>- h « ffl* OfBii77 'mem L fcSB^^IBii 

[0 2] *¥£W<D&tt&®mcom.ffittBliZi-Z>i<>V*(D 
[0 3] *KWOfe««S»©WfB5**«'rsS"J*fl!) 

i ~> y zmi^wmk l rc-xm? 

3 *ffl?L 



[0 1] 



[02] 





[0 3] 
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(5i)int.ci. 6 answre ff.wmm^ f i mmmTtsmm 
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